The structure around the active site in the palm domain Japan is highly conserved among T7 RNAP and DNAPs and contains two aspartate residues that coordinate the two metal ions that are required during the phosphoryl trans- 1998; Joyce, 1997).
residues (except for Tyr639) are located far from the catalytic center, making it difficult to interpret these data results in displacement of the blocking Tyr residue (Figure 1B) Significantly, the base moiety of AMPcPP in the T7 into the ED and refinement was carried out until it con-RNAP EC-NTP complex is located within interacting disverged to a final R factor of 25.5% (Rfree ϭ 31.1%) at tance from the base of the complementary DNA TS n 3.2 Å resolution. The refinement substantially improved thymine in the preinsertion sites in all four RNAP molethe quality of the model and phases, so that ED was cules ( Figure 2C ). Though the substrate and DNA temclearly visible for the base moieties of the AMPcPP in plate nucleotides do not form exact Watson-Crick base all four molecules, as revealed by a final simulated anpairs, their relative orientations are appropriate to nealing omit |Fobs Ϫ Fcalc| ED map (Figure 2A ). Howachieve base-specific recognition in the preinsertion site ever, significant residual ED was present in close vicinity upon subtle movements of the TS n base and/or subto the ribose O2Ј atoms of the AMPcPPs in all four RNAP strate. Consistent with this observation, the best ED for molecules. Very similar strong EDs were also present the substrate base is observed in the RNAP molecule at the same positions in the initial ED maps. Water molein which the distance between the substrate and comcules were introduced into the atomic coordinates and plementary DNA bases is the shortest ‫1.3ف(‬ Å ). In anthe refinement was carried out from the beginning. Surother molecule in which the substrate base is located prisingly, despite the strong repulsive interactions that further away from the complementary DNA base ‫2.4ف(‬ Å ) should prevent a close approach of these water moleits position is less well defined. cules and the AMPcPP O2Ј oxygens, the refinement An important characteristic of the substrate bound in brought the water and O2Ј oxygens to a distance as the preinsertion site is the presence of a Mg 2ϩ ion bound short as ‫3.2-2. In the second mode of binding, the substrate may of T7 RNAP (c.f., Figures 4B and 6A, right panels) . The 
